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还以 GloBEIS 模型为基础，估算得到海西经济区植被 VOCs 排放量。2009 年海
西经济区 SO2、NOx、PM10、PM2.5、VOCs、CO 及 NH3 的排放总量分别为 47.61
万吨、62.10 万吨、182.77 万吨、48.00 万吨、168.82 万吨、164.75 万吨和 24.80
万吨。 
在排放量估算的基础上，对排放源贡献特征、排放清单的空间分配、同类研
究对比和清单估算的不确定性等进行了讨论。电厂是 SO2、NOx、PM10 和 PM2.5
的首要排放源，分别占各污染物排放总量的 21.84%、31.37%、41.10%和 40.82%；
植被排放的 VOCs 对排放总量的贡献率最高，占 54.11%；机动车和畜禽养殖是
CO 和 NH3 的第一大排放源，其贡献率分别为 88.16%和 49.68%。在空间尺度上，
SO2 及 NOx的高排放强度区域呈点状分布，PM10、PM2.5 及 CO 呈线状分布，NH3
则呈现块状分布，且高排放强度区域集中在沿海地区。采用误差传递方法，估算

















放清单进行了预估。到 2015 年，SO2、NOx、PM10、PM2.5、VOCs 及 NH3 的排放
量分别为 41.68 万吨、63.00 万吨、218.59 万吨、57.59 万吨、121.79 万吨和 23.96
万吨，与 2009 年相比较，增加的比例分别为-12.46%、1.60%、19.59%、19.97%、



















In recent years, air pollution caused by the rapid economic development, 
population growth and industrial expansion is getting more serious and thus threaten 
public health and safety, as well as sustainable development of national economy. The 
West Coast of Taiwan Straits is an important junction for cross-strait exchange. 
Developing an emission inventory of air pollutants in this region not only provides the 
necessary data for improving air quality, but also has an impact on scientific 
development of other cities.  
The emission inventories of SO2, NOx, PM10, PM2.5, VOCs, CO and NH3 in the 
Western Taiwan Straits Economic Zone including 11 cities (Fujian province, Wenzhou 
and Shantou) in the baseline year 2009 were established based on the pollution source 
census, statistical yearbooks, industrial activities and residential activities. The spatial 
allocations of emissions in the Western Taiwan Straits Economic Zone was developed 
by utilizing the GIS technology in 0.05 degree. In addition, the emission inventories in 
the year of 2015 were calculated using scenario analysis method based on the national 
and regional 12th Five-Year Plans.  
First of all, an introduction of calculating emissions for varies source types was 
made. In order to developing an emission inventories which is consistent with the actual 
situation, both methods of investigate and survey and emission factors were used for 
stationary sources and moving sources. Emission factors were confirmed based on 
summarizing literature and related material. Emission of air pollutants were calculated 
by combining emission factors and data of activity level from statistical information. 
Fugitive emission sources included construction dust, industrial fugitive dust, domestic 
fuel burning, livestock, and biomass burning. In addition, biogenic volatile organic 
compounds were calculated by using an emission model named GloBEIS. The total 
emissions of SO2, NOx, PM10, PM2.5, VOCs, CO and NH3 were estimated to be 
47.61×104 t, 62.10×104 t, 182.77×104 t, 48.00×104 t, 168.82×104 t, 164.75×104 t and 
24.80×104 t, respectively. 















spatial allocation, comparison between similar research and uncertainty analysis. Power 
plant contributed the most emission of SO2, NOx, PM10 and PM2.5, accounting for 
21.84%, 31.37%, 41.10% and 40.82%, respectively. Emission from biogenic volatile 
organic compounds is the highest in the VOCs emission sources, accounting for 54.11%. 
The vehicle and livestock contributed the most in CO and NH3 emission, accounting 
for 88.16% and 49.68%. The relative high emission areas of SO2 and NOx were 
consistent with the locations of stationary sources. High emission areas of PM10, PM2.5 
and CO showed a linear distribution, meanwhile, NH3 showed polygon characteristic. 
In addition, the high emission areas of all pollutants concentrated upon coastal region. 
The uncertainty of SO2, NOx, PM10, PM2.5, VOCs, CO, and NH3 were 30.58%, 33.99%, 
43.70%, 39.76%, 65.55%, 68.82% and 56.38% by propagation of error. 
On the basis of emission inventory of 2009, a forecast of emission inventory 
from 2010 to 2015 was made combining national and regional development plan. The 
total emissions of SO2, NOx, PM10, PM2.5, VOCs and NH3 in the year of 2015 were 
estimated to be 41.68×104 t, 63.00×104 t, 218.59×104 t, 57.59×104 t, 121.79×104 t and 
23.96×104 t, respectively. Comparing with the emissions of 2009, the rates of increasing 
were -12.46%, 1.60%, 19.59%, 19.97%, 74.01% and -3.49%, respectively. The 
emission of SO2 and NOx would decline 22.54% and 10.95% during the 12th Five-Year 
and meet the target of air pollutant control planning in the Western Taiwan Straits 
Economic Zone. 
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建全省、浙江省温州及广东省汕头，共计 11 个地级市(图 1.1)。研究区域陆域面
积 14 万平方千米，占全国国土面积 1.44%；人口 4917 万人，占全国比重 3.68%；
2009 年国内生产总值(GDP)总量 15800 亿元，占全国比重 4.64%[1-7]。海西区的地
理特点是“依山傍海”。山地面积大，其中福建省山地丘陵面积约占全省土地总面
积的 90%；这些山地多被森林所覆盖，使得福建省的森林覆盖率居全国第一。海
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图 1.1 海岸西岸经济区地理位置图 
Fig. 1.1 Location of the Western Taiwan Straits Economic Zone 
 
大气污染物主要为 SO2、NOx、颗粒物 PM10 和 PM2.5、挥发性有机污染物



















































美国的排放清单发展始于 20 世纪 70 年代。在 1968 年发布了第一版 AP-42
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1979 年的《长距离越境空气污染公约》 (the Convention on Long-range 
Transboundary Air Pollution, CLRTAP)。在该公约的影响下，欧洲开始实施欧洲监
测和评估计划(the European Monitoring and Evaluation Programme, EMEP)[27]。该
计划对帮助进一步减排空气污染物、改善空气质量具有重要的指导意义。此后，
欧洲先后在不同的项目下产生了不同版本的排放清单。在此基础上，设计了一套
排放量计算方法和框架，编制了包括 5 种气态污染物、9 种重金属、26 种 POPs、
和 PM2.5、PM10、TSP 三个粒径段颗粒物的 1980-2005 年欧洲国家排放清单，并
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第二阶段是基于部门活动水平的排放清单，始于 20 世纪 90 年代中后期。此
时期以 Streets D G 为代表，他根据 NASA 的 TRACE-P 项目开发了 2000 年我国
1o×1o排放清单[29]，涉及的污染物有 SO2、NOx、CO2、CO、CH4、NMVOC、BC








分类上，由原来的 3 级分类深入至第 4 级；涉及的污染物也增加了如颗粒物、
VOCs、Hg、PAH 等；排放因子上，更多基于我国实测的排放数据，开发了反映
排放因子随控制水平逐年变化的函数关系库；不确定性的有所降低。Zhang Q[30]
对 Streets D G 的排放清单进行完善和改进，计算了 2006 年排放清单，涉及的污





等[32]据能源消费历史状况和氮氧化物排放因子，估算 1980-1998 近 20 年来中国
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